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A premium synthetic lubricant having antiwear properties comprises a synthetic isoparaffinic hydrocarbon 
base stock and an effective amount of at least one antiwear additive. The antiwear additive is preferably 
at least one of a metal phosphate, a metal dialkyldithiophosphate, a metal dithiophosphate a metal 
thiocarbamate, a metal dithiocarbamate, an ethoxylated amine dialkyldithiophosphate and an ethoxylated 
amine dithiobenzoate. Metal dialkyldithiophosphates are preferred, particularly zincdialkyldithiophosphate 
(ZDDP). The base stock is derived from a waxy, Fischer-Tropsch synthesized hydrocarbon feed fraction 
comprising hydrocarbons having an initial boiling point in the range of about 650-750 DEG F M by a 
process which comprises hydroisomerizing the feed and dewaxing the isomerate. The lubricant may also 
contain hydrocarbonaceous and synthetic base stock material in admxture with the Fischer-Tropsch 
derived base stock. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Wear-resistant lubricant which comes to contain the isoparaffin system base oil guided from the 
nature paraffin series Fischer-Tropsch synthesis hydrocarbon of a wax as mixture with the effective dose of 
at least one sort of antiwear agents. 

[Claim 2] Wear-resistant lubricant according to claim 1 to which said base oil is characterized by including 
un-annular isoparaffin at least 95% of the weight. 

[Claim 3] Wear-resistant lubricant according to claim 2 to which said antiwear agent is characterized by 
being at least one of metal phosphate, metal dithiophosphate, metal dialkyl dithiophosphate, a metal thio 
carbamate, a metal dithio carbamate, ethoxyl-ized amine dialkyl dithiophosphate, and ethoxyl-ized amine 
dithio benzoate. 

[Claim 4] Wear-resistant lubricant according to claim 3 to which said antiwear agent is characterized by 
consisting of metal dialkyl dithiophosphate. 

[Claim 5] Wear-resistant lubricant according to claim 4 characterized by said metal consisting of zinc. 
[Claim 6] Wear-resistant lubricant according to claim 3 characterized by containing further at least one of 
detergent or a dispersant, an antioxidant, an antiwear agent, and viscosity index improvers. 
[Claim 7] Wear-resistant lubricant according to claim 6 characterized by being chosen out of the group 
which consists of multi-grade internal combustion engine crankcase oil, a change gear oil, turbine oil, and 
hydraulic oil. 

[Claim 8] Wear-resistant lubricant according to claim 4 characterized by being chosen out of the group 
which consists of multi-grade internal combustion engine crankcase oil, a change gear oil, turbine oil, and 
hydraulic oil. 

[Claim 9] Wear-resistant lubricant according to claim 2 characterized by coming to contain said Fischer- 
Tropsch induction base oil, and the nature base oil of (i) hydrocarbon, (ii) composition base oil and at least 
one sort of other base oil chosen from the group which consists of those mixture. 

[Claim 10] Wear-resistant lubricant according to claim 3 characterized by coming to contain said Fischer- 
Tropsch induction base oil, and the nature base oil of (i) hydrocarbon, (ii) composition base oil and at least 
one sort of other base oil chosen from the group which consists of those mixture. 

[Claim 1 1 ] Wear-resistant lubricant according to claim 8 characterized by coming to contain said Fischer- 
Tropsch induction base oil, and the nature base oil of (i) hydrocarbon, (ii) composition base oil and at least 
one sort of other base oil chosen from the group which consists of those mixture. 
[Claim 12] The lubricating oil characterized by including the un-annular isoparaffin in which it is the 
lubricating oil which comes to contain the isoparaffin system base oil guided from the nature paraffin series 
Fischer of wax-Tropsch hydrocarbon, and the effective dose of at least one sort of antiwear agents, and this 
base oil has the molecular structure by which branching of under a moiety contains two or more carbon 
atoms, and less than 25% of carbon atom of total is contained in branching at least 95% of the weight. 
[Claim 13] The lubricating oil of said isoparaffin molecule according to claim 12 to which a moiety contains 
at least one branching, and is characterized by a moiety being [ of this branching ] methyl branching at least 
at least. 

[Claim 14] The lubricating oil according to claim 13 which a moiety is ethyl at least and is characterized by 
the thing of the remaining non-methyl branching on said isoparaffin molecule for which less than 25% of 
branching of total contains three or more carbon atoms. 

[Claim 15] The lubricating oil according to claim 14 characterized by at least 75% of non-methyl branching 
on the isoparaffin molecule of said isoparaffin system base oil being ethyl. 

[Claim 16] The lubricating oil according to claim 15 characterized by the total of the branching carbon atom 
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on said isoparaffin system base oil molecule being 10 - 15% of total of the carbon atom which constitutes 
said isoparaffin molecule. 

[Claim 17] The lubricating oil according to claim 12 characterized by said base oil containing as mixture of 
said Fischer-Tropsch induction isoparaffin system base oil and at least one sort of base oil chosen from the 
group which it becomes from the nature base oil of (i) hydrocarbon, and (ii) composition base oil. 
[Claim 18] The lubricating oil according to claim 16 characterized by said base oil containing as mixture of 
said Fischer-Tropsch induction isoparaffin system base oil and at least one sort of base oil chosen from the 
group which it becomes from the nature base oil of (i) hydrocarbon, and (ii) composition base oil. 
[Claim 19] Lubricant which is the lubricant which comes to contain the isoparaffin system base oil guided 
from the nature paraffin hydrocarbon raw material of a wax, and the effective dose of at least one sort of 
antiwear agents, and is characterized by being formed by the approach this base oil includes hydrogen- 
isomerizing and dewaxing this nature raw material of a wax. 

[Claim 20] The process in which said approach carries out hydrogen isomerization of the nature 
hydrocarbon raw material of the (i) aforementioned paraffin series Fischer-Tropsch synthesis wax, and 
forms a hydrogen isomerization object, (ii) The process which this hydrogen isomerization object is 
dewaxed, and the pour point is reduced, and forms 650 - 750 degree-F+ dewaxing object, (iii) Lubricant 
according to claim 19 characterized by distillling this dewaxing object fractionally and including the process 
which forms two or more sorts of fractions from which viscosity differs so that at least one fraction may 
constitute said base oil. 

[Claim 21] Lubricant according to claim 20 to which said nature raw material of a wax is characterized by 
having the initial boiling point of the range of 650-750 degrees F, and at least 1050-degree F terminal point. 
[Claim 22] (a) said nature raw material of a wax - T90-T10 temperature width of face of at least 350 
degrees F — having — and (b) — the lubricant according to claim 21 characterized by having the initial 
boiling point of the range some of said hydrogen isomerization objects and said whose dewaxing objects [ at 
least ] are 650-750 degrees F. 

[Claim 23] Lubricant according to claim 22 characterized by for said nature raw material of a wax used by 
said approach boiling continuously over the boiling range, having an end point exceeding 1050 degrees F, 
and moreover containing many for normal paraffin rather than 95 % of the weight. 

[Claim 24] Lubricant according to claim 21 to which this hydrogen isomerization catalyst is characterized 
by including a catalyst metal component and an acid metallic-oxide component, including that said 
hydrogen isomerization makes said nature raw material of a wax react with hydrogen under existence of the 
hydrogen isomerization catalyst which has both a hydrogen isomerization function, and hydrogenation / 
dehydrogenation function. 

[Claim 25] Lubricant according to claim 24 characterized by for said nature raw material of a wax used by 
said approach containing less than 1 wppm and sulfur by less than 1 wppm, and containing less than 1,000 
wppms of oxygen for a nitride with the gestalt of an oxygenation object. 

[Claim 26] Lubricant according to claim 23 to which said base oil is characterized by containing as one [ at 
least ] mixture of said Fischer-Tropsch induction isoparaffin system base oil, and the nature base oil of (i) 
hydrocarbon and (ii) composition base oil. 

[Claim 27] Lubricant according to claim 25 to which said base oil is characterized by containing as one [ at 
least ] mixture of said Fischer-Tropsch induction isoparaffin system base oil, and the nature base oil of (i) 
hydrocarbon and (ii) composition base oil. 

[Claim 28] To the isoparaffin system base oil which is the approach of manufacturing the lubricant which 
has abrasion resistance, and contains an un-annular isoparaffin molecule at least 95% of the weight It comes 
to contain adding the effective dose of at least one sort of antiwear agents. And this base oil (i) It has the 
initial boiling point of the range of 650-750 degrees F. To at least 1050-degree F terminal point Although 
the nature raw material of a wax which mainly consisted of normal paraffin which boils continuously and 
has T90-T10 temperature width of face of at least 350 degrees F is formed In the process to which are under 
existence of the Fischer-Tropsch hydrocarbon composition catalyst in an effective reaction condition, and 
H2 and CO are made to react in a slurry this slurry Air bubbles and this synthetic catalyst are included in 
slurry liquid. This slurry liquid The process which contains this nature raw material fraction of a wax in this 
reaction condition, including the hydrocarbon product of this liquefied reaction, (ii) The process which 
forms the hydrogen isomerization object which is made to carry out hydrogen isomerization of this nature 
raw material of a wax, and has the 650-750-degree F initial boiling point, The process which this 650-750 
degree-F+ hydrogen isomerization object is dewaxed, and the pour point is reduced, and forms 650-750 
degree-F+ dewaxing object, (iii) (iv) Two or more sorts of fractions from which this 650-750-degree-F+ 
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dewaxing object is distillled fractionally, and viscosity differs are formed. How to collect these fractions and 
to manufacture the lubricant characterized by being formed by the approach of coming to contain the 
process which uses at least one of these fractions as this isoparaffin system base oil. 
[Claim 29] How to manufacture the lubricant according to claim 28 characterized by being an approach 
according to claim 28 for manufacturing the lubricant which has abrasion resistance, and said antiwear agent 
being at least one of metal phosphate, metal dithiophosphate, metal dialkyl dithiophosphate, a metal thio 
carbamate, a metal dithio carbamate, ethoxyl-ized amine dialkyl dithiophosphate, and ethoxyl-ized amine 
dithio benzoate. 

[Claim 30] How to be an approach according to claim 28 for manufacturing the lubricant which has abrasion 
resistance, and to manufacture the lubricant according to claim 28 characterized by coming to contain 
adding said isoparaffin system base oil to either [ at least ] the nature base oil of (i) hydrocarbon, or the (ii) 
composition base oil further. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Field of invention This invention relates to the wear-resistant lubricant which is using the high-class 
composition base oil guided from a nature Fischer of wax-Tropsch hydrocarbon, its preparation, and use. 
This invention relates more at a detail to the wear-resistant lubricant containing the mixture of the antiwear 
agent of an effective dose, and synthetic base oil, for example, a lubricating oil. Hydrogen isomerization of 
the nature Fischer-Tropsch synthesis hydrocarbon of a wax, and in the case of a wear-resistant lubricating 
oil, this base oil is prepared by dewaxing a hydrogen isomerization object, in order to reduce the pour point. 
[0002] 

Background of invention In order for internal combustion engine oil to protect an engine from wear 
appropriately, it is necessary to make an antiwear agent exist. The specification over the engine performance 
of engine oil presents increasingly the inclination to increase the abrasion resistance of an oil. Although the 
antiwear agent various type existed, main antiwear agents [ as opposed to internal combustion engine 
crankcase oil over dozens of years ] were metal alkylthio phosphate and metal dialkyl dithiophosphate 
(ZDDP), i.e., zinc dialkyl dithiophosphate, whose especially main metal components are zinc. ZDDP 
Typically, it is used in the amount to 0.7 - 1 .4% of the weight of all lubricating oil constituents. However, it 
was found out that Lynn originating in these additives does the catalyst and the effect still more harmful to 
the oxygen sensor of an automobile of a catalytic converter. In addition, in order that some antiwear agents 
may increase an engine deposit to an expensive top, the consumption of an oil increases and the gas 
excretions which receive granular excretions and regulation increase further. Therefore, probably, it will be 
desirable to reduce the amount of metal dialkyl dithiophosphate like ZDDP in an oil, without spoiling the 
wear-resistant ability. One solution over this problem is using the expensive auxiliary phosphorus-free 
antiwear agent indicated by U.S. Pat. No. 4,764,294. If the amount of a certain auxiliary additive which was 
and carried out the claudicaton can be reduced without having a bad influence on engine protection if the 
amount of an antiwear agent like metal dialkyl dithiophosphate or other expensive additives can be reduced 
without depending on use of such an auxiliary additive, it will lead to amelioration of the technique 
concerned. Moreover, if the amount of the antiwear agent in an oil cannot be increased substantially and 
abrasion resistance can be increased, it will lead to amelioration of the technique concerned. 
[0003] 

Outline of invention This invention relates to the antiwear agent for lubricant of an effective dose, and the 
wear-resistant lubricant containing mixture with the lubricant base oil guided from the nature Fischer- 
Tropsch synthesis hydrocarbon of a wax. Lubricant is obtained by adding an antiwear agent to base oil, 
blending with it, or mixing with it. The similar lubricating oil which used conventional petroleum oil or Pori 
alpha olefin (PAO) oil base oil as the base has few amounts of the wear-resistant lubricant of the 
predetermined level which is using the lubricant base oil guided from the nature Fischer-Tropsch synthesis 
hydrocarbon of a wax, for example, an antiwear agent required to obtain perfect compounded lubricating oil, 
than a complement. Probably, in the desirable operation gestalt, the antiwear agent contains preferably metal 
dialkyl dithiophosphate and the thing which contains zinc as a metal. Each of motor oil, change gear oils, 
turbine oil, and perfect compounded lubricating oil like hydraulic oil participates in abrasion resistance, is 
twisted, and contains at least one sort of additives of two or more sorts of additions more typically. As an 
additive of these additions, detergent, a dispersant, an antioxidant, a pour point depressant, a viscosity index 
improver, a friction regulator, a demulsifier, a defoaming agent, a corrosion inhibitor, and a seal swelling 
control agent are mentioned. In practice, probably, typically, the perfect compounded lubricating oil of the 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/30/2006 



JP,2002-524611,A [DETAILED DESCRIPTION] 



Page 2 of 1 1 



type described previously essentially contains detergent or a dispersant, an antioxidant, a viscosity index 
(VI) improver, and at least one sort of additional additives chosen from the group which consists of those 
mixture. Another operation gestalt of this invention relates to reducing the amount of the antiwear agent in a 
perfect compounded-lubricating-oil constituent required to show the predetermined engine performance, or 
raising the abrasion resistance of lubricant or perfect compounded lubricating oil in the predetermined level 
of an antiwear agent by using the base oil containing the base oil of sufficient quantity of this invention. 
Therefore, although it will probably be advantageous to use only the base oil guided from a nature Fischer 
of wax-Tropsch hydrocarbon to specific lubricant in many cases, it is possible in other cases, to mix with 
one or more sorts of Fischer-Tropsch induction base oil, to add the base oil of one or more sorts of additions 
to it, or to blend with it. The base oil of such an addition is chosen from the nature base oil of (i) 
hydrocarbon, (ii) composition base oil, and the group that consists of those mixture. The lubricating oil 
which uses the Fischer-Tropsch base oil and this base oil of this invention as the base Since it is excelled 
[ unlike the lubricant formed from other base oil ] in almost all cases, other base oil and Fischer-Tropsch 
induction base oil - 20% of the weight, even if few Although the blend of extent with at least 60 % of the 
weight is preferably lower than the case where only Fischer-Tropsch induction base oil is used, more 
preferably at least 40% of the weight, probably, what the property which was still excellent will be offered 
for in many cases will be obvious to this contractor. Therefore, the base oil of this invention will occupy all 
or the part of all the base oil used in case perfect compounded lubricating oil is prepared. Henceforth [ this ] 
perfect compounded lubricating oil means the oil containing at least one sort of antiwear agents, and it also 
describes a "lube oil." 
[0004] 

By the approach including hydrogen-isomerizing and dewaxing the nature quantity paraffin nature Fischer 
of wax-Tropsch hydrocarbon which has the boiling point in the lubricating oil range, and the nature 
hydrocarbon of a wax which has the boiling point higher than the lubricating oil range preferably, although 
this invention is carried out, useful base oil was prepared, (i) Hydrogen isomerization of the nature Fischer- 
Tropsch synthesis hydrocarbon of a wax (this or subsequent ones "nature raw material of a wax") which has 
the initial boiling point of the range of 650-750 degrees F and at least 1050-degree F terminal point is 
carried out. this — forming the hydrogen isomerization object which has the initial boiling point of the range 
of 650-750 degrees F — (ii) 650 - 750 degree-F+ hydrogen isomerization object is dewaxed, the pour point is 
reduced, and 650 - 750 degree-F+ dewaxing object is formed, And (iii) by forming two or more sorts of 
fractions from which 650-750 degree-F+ dewaxing object is distillled fractionally, and viscosity differs as 
base oil, although this invention is carried out, useful base oil was generated. These base oil is high-class 
synthetic-lubricating-oil base oil of the high grade which has high VI and the low pour point. Moreover, 
these base oil is isoparaffin systems at the point that the un-annular isoparaffin which has the molecular 
structure in which less than 25% of carbon atom of total exists in branching, and branching of under a 
moiety contains two or more carbon atoms is included at least 95% of the weight. A hetero atom compound 
is not contained in essence, and the base oil which contains this useful base oil and a PAO oil in 
manufacturing wear-resistant lubricant in the operation procedure of this invention differs from the oil 
guided from petroleum oil or slack wax in that it essentially consists of un-annular isoparaffins. However, 
most isoparaffins which constitute useful base oil in this invention contain methyl branching to PAO base 
oil essentially consisting of stellate molecules which have long branching. This is explained to a detail 
below. Each of base oil of this invention and perfect compounded lubricating oil using it presented the 
property superior to the base oil and the corresponding compounded lubricating oil of PAO and the 
conventional mineral oil origin. 
[0005] 

Preferably, it has the initial boiling point of the range of 650-750 degrees F in the nature raw material of a 
wax used in order to form Fischer-Tropsch base oil, and at least 1050 degrees F (called the Fischer-Tropsch 
wax) of nature quantity paraffin nature of wax pure Fischer-Tropsch synthesis hydrocarbons continuously 
boiled to the terminal point of the temperature (1050degree-F+) preferably exceeding 1050 degrees F are 
contained in it. Moreover, as for these hydrocarbons, it is desirable to have T90-T10 temperature width of 
face of at least 350 degrees F. Temperature width of face points out what expressed the temperature gradient 
of the 90-% of the weight boiling point and the 10-% of the weight boiling point of the nature raw material 
of a wax per **F, and the quality of a wax means that the matter solidified by the reference condition of 
room temperature ordinary pressure is contained. Hydrogen isomerization is attained by making the nature 
raw material of a wax react with hydrogen under existence of the dual function catalyst containing a suitable 
hydrogen isomerization catalyst, at least one sort of catalyst metal components which give hydrogenation / 
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dehydrogenation function preferably to a catalyst, and the acid metallic-oxide component which gives an 
acid hydrogen isomerization function, desirable — a hydrogen isomerization catalyst — the — the [the 
catalyst metal component containing a VIB group metal component, and ] - the VIII **** noble-metals 
component and the amorphous alumina-silica component are contained. In order to reduce the pour point of 
an oil, a hydrogen isomerization object is dewaxed. This dewaxing processing is performed using a solvent, 
using a catalyst, and all are the well-known dewaxing approaches. Contact dewaxing is carried out to 
contact dewaxing using either of the shape selectivity catalysts of useful common knowledge. If hydrogen 
isomerization and contact dewaxing are performed, also in any hydrocarbon (650-750 degree-F-) of the 
lower boiling point or case, some 650-750 degree-F+ matter will be changed. When carrying out this 
invention, it is desirable to compound the nature raw material of a wax using a slurry Fischer-Tropsch 
hydrocarbon composition process, and it is desirable to use especially the Fischer-Tropsch catalyst 
containing the catalyst cobalt component which gives high alpha that the paraffin of the amount of giant 
molecules should be generated rather than more desirable. These approaches are also common knowledge at 
this contractor. 
[0006] 

The nature raw material of a wax contains preferably all 650-750 degree-F+ fractions generated by the 
hydrocarbon composition process. In this case, 650 degrees F - 750 degrees F exact cutpoint is determined 
by this contractor, and the exact terminal point preferably exceeding 1050 degrees F is determined by the 
catalyst and process variable which are used for composition. Moreover, rather than 90 % of the weight, 
there are many nature raw materials of a wax, there are typically than 95 % of the weight, and they contain 
more [ it is desirable and ] paraffin hydrocarbon whose most are normal paraffin than 98 % of the weight. 
[ more ] the sulfur and the nitride of an amount which can be disregarded contain in the nature raw material 
of a wax — having (for example, less than 1 wppm) ~ further — less than 2,000 wppms of less than 1 ,000 
wppms of oxygen of less than 500 wppms are more preferably contained with the gestalt of an oxygenation 
object. It has these properties and the useful nature raw material of a wax is generated by the slurry Fischer- 
Tropsch process using the catalyst containing a catalyst cobalt component by the approach of this invention. 
[0007] 

For example, the approach currently indicated by U.S. Pat. No. 4,963,672 is an operation gestalt desirable 
when by contrast it is not necessary to carry out hydrogen processing of the nature raw material of a wax 
and this carries out this invention, before performing hydrogen isomerization. Evasion of the need of 
carrying out hydrogen processing of the Fischer-Tropsch wax is attained by using the comparatively pure 
nature raw material of a wax by combining with the hydrogen isomerization catalyst which has resistance 
preferably to poisoning and deactivation by the oxygenation object which may exist in a raw material. This 
is described in a detail below. After carrying out hydrogen isomerization of the nature raw material of a 
wax, typically, a hydrogen isomerization object is sent to cell SHONETA, 650-750 degrees-F-fraction of 
boiling points is removed, 650-750 degree-F+ hydrogen isomerization object which remains is dewaxed, the 
pour point is reduced, and the dewaxing object containing desired lube-oil base oil is formed. However, the 
whole hydrogen isomerization object may be dewaxed by request. When using contact dewaxing, 650-750 
degree-F+ dewaxing object with which it removed or dissociated and the part changed more into the product 
of a low-boiling point among 650-750 degree-F+ matter was distillled fractionally from 650-750 degree-F+ 
lube-oil base oil by fractional distillation is divided into two or more sorts of fractions of different viscosity 
which is base oil of this invention. Similarly, when not removing 650-750 degree-F-matter from a hydrogen 
isomerization object before dewaxing, these matter is separated and collected, in case a dewaxing object is 
distillled fractionally and it is made base oil. 
[0008] 

detailed explanation both grease and perfect compounded lubricating oil — including — the wear-resistant 
lubricant of this invention — the effective dose of at least one sort of antiwear agents — essential — un- 
annular isoparaffin — even if few, it is prepared by forming mixture with the isoparaffin system base oil 
which consists of 95 % of the weight. This is explained to a detail below, although it is not what is limited to 
carrying out this invention as a typical example of a useful antiwear agent ~ metal phosphate — desirable ~ 
metal dithiophosphate — more — desirable — metal dialkyl dithiophosphate and a metal thio carbamate — a 
metal dithio carbamate, an ash-free type thing, for example, ethoxyl-ized amine dialkyl dithiophosphate, and 
ethoxyl-ized amine dithio benzoate are mentioned preferably, the metal used — 1 968 — Sargent- Welch 
scientific Company Periodic from which copyright was acquired Table of the Elements the [ of the periodic 
table of an element as shown ] - IB group the - IIB group the ~ the [ a VIB group and ] ~ at least one sort 
of metals chosen from the group which consists of a VIIIB group, and those mixture are included. 
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Henceforth [ this ], all description about the group of a periodic table shall express the group of a publication 
to this reference. Nickel, copper, zinc, and those mixture are desirable metals. Probably, the antiwear agent 
contains metal dithiophosphate preferably, when carrying out this invention. In this case, it is a metal with 
especially desirable zinc with especially desirable metal dialkyl dithiophosphate. These compound ******* s 
and others manufacture approach is common knowledge at this contractor, the concentration of the metal 
phosphate in the completion lubricating oil constituent of this invention — lubricant — it becomes 0.5 - 1.5% 
of the weight of the range preferably 0.1 to 3% of the weight — I will come out. 
[0009] 

Both the full combination abrasion resistance lubricant of this invention is prepared by blending or mixing 
the additive of at least one sort of additions, for example, detergent, a dispersant, an antioxidant, an antiwear 
agent, a pour point depressant, a viscosity index improver, a friction regulator, a demulsifier, a defoaming 
agent, a corrosion inhibitor and a seal swelling control agent, and the additive package containing the 
effective dose of at least one sort of antiwear agents with base oil. Among these, as an additive common to 
almost all compounded lubricating oil, the detergent, the dispersant, antioxidant, and viscosity index 
improver other than an antiwear agent are mentioned, and other additives are used for arbitration according 
to the purpose of using an oil. The effective dose and the additive package which contains one or more sorts 
of additives, or at least one sort of antiwear agents and one or more sorts of such additives typically of at 
least one sort of antiwear agents As everyone knows, it is added by base oil, is blended in it, or is mixed 
with it so that the specification about one or more specifications for internal combustion engine crank cases, 
for example, an object, the object for automatic transmissions, the object for turbines or the lube oil for jet, 
hydraulic oil, an industrial use oil, etc. may be fulfilled. Although various manufacturers sell such an 
additive package that it should add to the blend of base oil or base oil, and a full combination lube oil should 
be formed so that the engine-performance specification which is needed for various applications or purposes 
of use may be fulfilled, typically, the exact information on the various additives which exist in an additive 
pack is kept by the manufacturer as a trade secret. However, the chemical property of various additives is 
common knowledge at this contractor, or [ for example, / alkali-metal sulfonate and phenate being well- 
known detergent, and having been processed by the boric acid ] ~ or PIBSA which is not processed 
(polyisobutylene succinic anhydride) and — PIBSA-Pulse Amplitude Modulation (polyisobutylene succinic- 
anhydride amine) is a well-known dispersant often used. As a viscosity index improver and a pour point 
depressant, an acrylic polymer and a copolymer, for example, polymethacrylate, poly alkyl methacrylate and 
an olefin copolymer, the copolymer of vinyl acetate and ethylene, the copolymer of dialkyl fumarate and 
vinyl acetate, etc. are mentioned. Glycol ester and an ether amine are mentioned as a friction regulator. 
Benzotriazol is a corrosion-inhibitor used extensively and, on the other hand, silicone is a well-known 
defoaming agent. As an antioxidant, hindered phenol and hindered aromatic amine, 2 [ for example, ], and 
6-G tert-butyl-4-n-butylphenol and a diphenylamine are mentioned, and copper oleate and a copper 
compound like copper-PIBSA are common knowledge. This enumerates in instantiation the various 
additives used for a lube oil, and is not limited to these. Therefore, the additive chemical type [ a variety of] 
may be contained in the additive package, and when it is many, it is contained rightly, and the engine 
performance of the base oil of this invention when using together a specific additive or a specific additive 
package cannot be predicted beforehand. Each of these additives is common knowledge, and an example 
can be found out to U.S. Pat. No. 5,352,374, 5,631,212, 4,764,294, 5,531,91 1, and 5,512,189. That the 
engine performance differs the same additive from the conventional oil or the engine performance of PAO 
on the same level at the time of concomitant use becomes the proof which proves that the chemical property 
of the base oil of this invention differs from the thing of the base oil of the conventional technique in itself. 
Although it will probably be advantageous to use only the base oil guided from the nature Fischer of wax- 
Tropsch hydrocarbon to specific wear-resistant lubricant in many cases as stated previously, it is possible to 
mix the base oil of one or more sorts of additions with one or more sorts of base oil guided by Fischer- 
Tropsch process in other cases, to add to it, or to blend with it. The base oil of such an addition is more 
nearly selectable than the nature base oil of (i) hydrocarbon, (ii) composition base oil, and the group that 
consists of those mixture. The quality of a hydrocarbon means hydrocarbon type base oil to conventional 
mineral oil, shale oil, tar, a liquefaction-of-coal object, or the Lord guided from the slack wax of the mineral 
oil origin, and PAO, a polyester group substance, and other composts are included by synthetic base oil to it. 
Furthermore, the wear-resistant lubricant which uses useful Fischer-Tropsch base oil and this base oil as the 
base carrying out this invention Since it is excelled [ unlike the lubricant formed from other base oil ] in 
almost all cases, Other base oil and at least 20% of the weight of Fischer-Tropsch induction base oil 
Although the blend of extent with at least 60 % of the weight is preferably lower than the case where only 
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Fischer-Tropsch induction base oil is used, more preferably at least 40% of the weight, probably, what the 
property which was still excellent will be offered for in many cases will be obvious to this contractor. 
Therefore, in another operation gestalt, this invention relates to improving the abrasion resistance of a 
lubricating oil or improving other wear-resistant lubricant by forming lubricant from the base oil which 
presupposes a part at least and contains Fischer-Tropsch induction base oil. 
[0010] 

Although this invention is carried out, it is useful, and the constituent of the Fischer-Tropsch induction base 
oil generated by hydrogen isomerization and the dewaxing approach as stated previously differs from what 
is guided from conventional petroleum oil, slack wax, or PAO. Base oil useful to this invention essentially 
consists of saturation paraffin series non-cyclic hydrocarbons altogether (>=99+ weight %). Sulfur, nitrogen, 
and a metal exist in the amount of less than 1 wppm, and an X-ray or an Antek nitrogen trial cannot detect 
them. Although very little saturation and a partial saturation ring structure may exist, since concentration is 
very low, it cannot check that they exist in base oil by the analytical method known now. The content of the 
residual normal paraffin which remains after performing hydrogen isomerization and dewaxing is less than 1 
% of the weight more preferably less than 5% of the weight, the base oil of this invention is the mixture of 
the hydrocarbon of various molecular weight, at least 50% of an oil child contains at least one branching, 
and moreover, a moiety is methyl branching, even if there is little the branching, the remaining branching — 
at least — a moiety - at least 75% is ethyl and less than 15% of branching of total contains three or more 
branching preferably, less than 25% of the total of the carbon atom with which the total of a branching 
carbon atom constitutes the hydrocarbon molecule typically — desirable - less than 20% ~ more — desirable 

- 15% or less (for example, 10 - 15%) - it is . A PAO oil forms the mixture of a molecule in an alpha olefin 
and a type target while being the resultant of 1-decene. However, the stellate molecule which has long 
branching is essentially contained in PAO base oil, and, on the other hand, most isoparaffins which 
constitute the base oil of this invention have methyl branching. Moreover, branching with long die length 
with few numbers than the case of the hydrocarbon molecule which constitutes the base oil of this invention 
is contained in the PAO molecule. In this case, the isoparaffin which has straight chain-like structure 
comparatively is contained at least 95% of the weight as a molecule which constitutes the base oil of this 
invention, under a moiety contains two or more carbon atoms among that branching, and less than 25% of 
carbon atom of total exists in branching. 

[0011] 

The invert ratio of 650-750 degree-F+ fraction to the matter (matter of a low-boiling point, 650-750 degree- 
F-) which has the boiling point of under this range is about 30 - 60% more preferably 30 to 70% about 20 to 
80% of the weight on the basis of 1-time passage of the raw material to a reaction zone in the case of 
hydrogen isomerization of the nature raw material of a wax. Probably, typically, 650-750 degree-F-matter is 
contained in the nature raw material of a wax, before performing hydrogen isomerization. And some matter 
[ at least ] of this twist low-boiling point will be similarly changed more into the component of a low-boiling 
point. Each of olefins which exist in a raw material, and oxygenation objects is hydrogenated in the case of 
hydrogen isomerization. The temperature and the pressure in a hydrogen isomerization reactor are the range 
of 300-900 degrees F (149-482 degrees C) and 300 - 2500psig typically, respectively, and desirable range is 
550-750 degrees F (288-400 degrees C) and 300 - 1200psig. A hydrogen charge may be the range of 500 - 
5000 SCF/B, and the desirable range is 2000 - 4000 SCF/B. both hydrogenation / dehydrogenation function, 
and an acid hydrocracking function are given to a catalyst that hydrogen isomerization of the hydrocarbon 
should be carried out — as — a hydrogen isomerization catalyst — the [ one or more sorts of ] — a VIII group 
catalyst metal component — and the non-precious metal catalyst component (one sort or two or more sorts) 
and the acid metallic-oxide component are contained preferably, a catalyst — again — the [ one or more sorts 
of ] ~ as a VIB group metallic-oxide accelerator and a hydrocracking inhibitor — the [ one or more sorts of] 

— IB group metal may be contained. Cobalt and molybdenum are contained in a catalytic activity metal in a 
desirable operation gestalt. Furthermore, in the desirable operation gestalt, probably, the copper component 
is contained in the catalyst again, in order to reduce hydrogenolysis. an acidic-oxide component or support — 
the [ alumina, silica-alumina, and silica-alumina-phosphate, a titania, a zirconia, vanadia and / other ] — the 

[ II group and ] - the [ IV group, the Vth group, or ] ~ VI group oxide, X and Y, and a molecular sieve like 
a beta sheave may be contained. The group of the element of a publication in this specification is Sargent- 
Welch. Periodic Table of the It is the thing of Elements (copyright) and a publication 1968. It is desirable 
that the silica alumina and the amorphous silica alumina whose silica concentration in bulk support (as 
opposed to a surface silica) is less than 35 % of the weight especially preferably less than about 50% of the 
weight are contained in an acid metallic-oxide component. The amorphous silica alumina which is the range 
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whose silica content is 10 - 30 % of the weight is especially contained in a desirable acidic-oxide 
component. It is also possible to use an additional component, for example, a silica, clay, and other matter 
like a binder, the surface area of a catalyst — about 1 80-400m2/g — it is the range of 230-350m2/g 
preferably, and pore volume, bulk density, and side-face crushing reinforcement are 0.35 - 0.75 mL/g, 0.5 - 
1 .0 g/mL, and the range of 0.8-3. 5kg/mm preferably 0.3 to 1 .0 mL/g, respectively. Copper is especially 
contained in a desirable hydrogen isomerization catalyst by cobalt, molybdenum, and the case with the 
amorphous silica-alumina component which contains a silica about 20 to 30% of the weight. Preparation of 
such a catalyst is common knowledge and is documented. Although the example about preparation and use 
of this type of catalyst is indicated by U.S. Pat. No. 5,370,788 and 5,378,348, it is not limited to these. As 
stated previously, a hydrogen isomerization catalyst has the resistance over deactivation, and the resistance 
over change of the selectivity of isoparaffin formation most preferably. Although many hydrogen 
isomerization catalysts were useful, even if it was the level to which selectivity changes upwards and these 
matter exists in the nature raw material of a wax even if under existence of sulfur, a nitride, and an 
oxygenation object, it turned out that a catalyst deactivates quickly. As an example, the platinum or other 
noble metals which were supported on a halogenation alumina like a fluorination alumina are contained in 
such a catalyst, and the stripping of this fluorine is carried out to it by existence of the oxygenation object in 
the nature raw material of a wax. The complex which has both cobalt and a molybdenum catalyst 
component, and an amorphous alumina-silica component, and the complex with which the molybdenum 
component was added after depositing the cobalt component on the amorphous silica-alumina and 
calcinating it most preferably are contained in a hydrogen isomerization catalyst especially desirable when 
carrying out this invention. Probably, 10-20 % of the weight Mo03 with which silica content was supported 
on the amorphous alumina- silica of this support component which has preferably 10 - 30 % of the weight in 
20 - 30% of the weight of the range, and 2-5 % of the weight CoO are contained in this catalyst. It became 
clear that this catalyst had good selectivity maintenance capacity, and it had resistance to deactivation by the 
oxygenation object, the sulfur, and the nitride which are found out in the nature raw material of a wax 
moreover generated with Fischer-Tropsch process. It is indicated by U.S. Pat. No. 5,756,420 and No. 
5,750,819 about preparation of this catalyst. The contents of an indication are included in this specification 
by reference, in order to make this catalyst reduce hydrogenolysis — the — it is still more desirable that IB 
group metal component is contained, or [ dewaxing the whole hydrogen isomerization object generated by 
carrying out hydrogen isomerization of the nature raw material of a wax, or carrying out a flash plate lightly 
before dewaxing ] — or by distillling fractionally, 650-750 degree-F-component of a low-boiling point may 
be removed more, and only 650-750 degree-F+ component may be dewaxed. This contractor opts for this 
selection. The component of a low-boiling point may be used more as an object for fuels. 
[0012] 

A dewaxing process can be carried out using either the well-known solvent dewaxing approach or the 
contact dewaxing approach. Moreover, according to whether purpose [ of using existing 650-750 degree-F- 
matter ] and dewaxing before performed separation from the matter of a high-boiling point, the whole 
hydrogen isomerization object may be dewaxed and 650-750 degree-F+ fraction may be dewaxed. In 
solvent dewaxing, it is possible to cool further, and to settle the matter of the higher pour point as a nature 
solid-state of a wax by contacting a hydrogen isomerization object to the cooled ketone and other solvents, 
for example, an acetone, MEK, MIBK, etc., next to separate this nature solid-state of a wax from the solvent 
content lube-oil fraction which is a raffinate. Typically, a raffinate is further cooled in a scrape DOSA 
festival chiller, and more nature solid-states of a wax are removed. Moreover, a low molecular-weight 
hydrocarbon like a propane is used for dewaxing. In this case, a wax is settled by mixing a hydrogen 
isomerization object with liquid propane, carrying out flash vaporization of a part of liquid propane [ at 
least ], and cooling a hydrogen isomerization object. A wax is separated from a raffinate by filtration, a 
membrane process, or centrifugal separation. Next, a solvent is stripped, it distills fractionally from a 
raffinate further, and the base oil of this invention is generated. Also about contact dewaxing, it is known 
well. In this case, a hydrogen isomerization object is made to react with hydrogen under existence of a 
suitable dewaxing catalyst in conditions effective in reducing the pour point of a hydrogen isomerization 
object. In contact dewaxing, similarly, from some hydrogen isomerization objects, it is changed more into 
650-750 degree-F-matter of a low-boiling point, dissociates from heavier 650-750 degree-F+ base oil 
fraction, it swerves, and a base oil fraction is distillled fractionally into the base oil of two or more sorts of 
requests. More, before separation of the matter of a low-boiling point changes the fraction of 650-750 
degree-F+ matter into desired base oil, it can be carried out during conversion. 
[0013] 
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The operation procedure of this invention can be carried out using the dewaxing catalyst of the arbitration to 
which it is not limited to use of a specific dewaxing catalyst at all, and the pour point of a hydrogen 
isomerization object is reduced, and the dewaxing catalyst which offers lube-oil base oil with high yield 
moderately from a hydrogen isomerization object preferably. A shape selectivity molecular sieve is 
mentioned as such matter. When a shape selectivity molecular sieve combined with at least one sort of 
catalyst metal components, it was proved that it was useful although a petroleum oil fraction and slack wax 
are dewaxed. Specifically, ZSM-22 known also as a ferrierite, mordenite, ZSM-5, ZSM-1 1, ZSM-23, ZSM- 
35, theta 1, or TON and the SHIRIKO alumino phosphate known as SAPO are mentioned. Noble metals, 
and H-mordenite and compound-ized Pt are preferably contained in the dewaxing catalyst the thing effective 
especially unexpectedly was proved in the approach of this invention that it is. It is possible to perform 
dewaxing using a catalyst all over the fixed bed, the fluid bed, or a slurry floor, as typical dewaxing 
conditions - the temperature of the range of about 400-600 degrees F, the pressure of 500 - 900psig, and a 
circulation reactor - receiving - H2 charge of 1500 - 3500 SCF/B, and 0.1-10 - LHSV of 0.2-2.0 is 
mentioned preferably. 40 % of the weight or more of hydrogen isomerization objects which have the initial 
boiling point of the range of 650-750 degrees F, preferably, typically, dewaxing is performed so that 30 % 
of the weight or more may be changed into the matter which has the boiling point of under the initial boiling 
point. 
[0014] 

the synthesis gas which contains the mixture of H2 and CO in the Fischer-Tropsch hydrocarbon composition 
process — a catalyst — using — a hydrocarbon — it is preferably changed into a liquefied hydrocarbon, 
although the mole ratio of a hydrogen pair carbon monoxide makes it change extensively and being dealt in 
it in about 0.5 to four — typical - about 0.7-2.75 - it is about 0.7-2.5 preferably. As everyone knows, the 
process to which a catalyst exists as a slurry of a catalyst particle in brown coal-ized hydrogen slurry liquid 
with the gestalt of the fixed bed and the fluid bed is included in the Fischer-Tropsch hydrocarbon 
composition process. Although the theoretical mole ratio to the Fischer-Tropsch hydrocarbon composition 
reaction is 2.0, many reasons for using values other than a theoretical ratio exist in this contractor as 
everyone knows. However, considering it exceeds the range of this invention. In a slurry hydrocarbon 
composition process, the mole ratio of H two-pair CO is about 2.1/1 typically. Bubbling of the synthesis gas 
containing the mixture of H2 and CO is carried out to the pars basilaris ossis occipitalis of a slurry above, 
and a reaction is performed on conditions effective in generating brown coal-ized hydrogen the bottom of 
existence of a granular Fischer-Tropsch hydrocarbon composition catalyst, and among slurry liquid. 
However, in this reaction condition, the hydrocarbon to generate has a liquefied part and constitutes 
hydrocarbon slurry liquid. The compounded hydrocarbon liquid is separated from a catalyst particle as 
filtrate by means like simple filtration. However, it is also possible to use other separation means like 
centrifugal separation. Some compounded hydrocarbons are steams and it is sent out from the upper part of 
a hydrocarbon composition reactor with unreacted synthesis gas and a gas resultant. Typically, a part of such 
an overhead hydrocarbon steam is condensed by the liquid, and it is combined with the filtrate of 
hydrocarbon liquid. Therefore, it will depend for whether being the no by which a part of condensed 
hydrocarbon steam was combined with it, and the initial boiling point of filtrate will change. Slurry 
hydrocarbon composition process conditions change partly depending on a catalyst and a desired product. 
As typical conditions effective in almost generating C5+ paraffin (for example, C5+-C200) and the 
hydrocarbon which consisted of C10+ paraffin preferably in the slurry hydrocarbon composition process of 
using the catalyst in which a support cobalt component is contained, the temperature in the range of about 
320-600 degrees F, 80-600psi, and 100 - 40,000 V/hr/V, a pressure, and gas hourly space velocity are 
mentioned, respectively, for example. However, gas hourly space velocity is expressed as volume of 
a /catalyst at the time of standard volume (0-degree-C, latm)/of the mixture of CO and H2 of gas. When 
carrying out this invention, as for a hydrocarbon composition reaction, it is desirable that a water gas shift 
reaction is performed under most or the conditions which does not happen at all, and it is more preferably 
performed in the condition that a water gas shift reaction does not occur at all at the time of hydrocarbon 
composition. It is [ that the hydrocarbon of the amount of macromolecules should be compounded ] 
desirable at least 0.85 and to react preferably under at least 0.9 and the conditions from which the alpha of at 
least 0.92 is obtained more preferably rather than more desirable. This condition was attained in the slurry 
process using the catalyst containing a catalyst cobalt component. It is common knowledge that alpha means 
the kinetics-alpha of Schultz-Flory at this contractor, the [ like / a catalyst suitable Fischer-Tropsch reaction 
type / Fe, nickel, Co, Ru, and Re ] — although one or more sorts of VIII group catalyst metals are contained, 
it is desirable that the cobalt catalyst component is contained in a catalyst by the approach of this invention. 
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In 1 operation gestalt, it is the gestalt supported by the suitable inorganic support matter and the matter 
which contains one or more sorts of fireproof metallic oxides preferably, and Co of the effective amount as a 
catalyst, and one or more sorts of Re, Ru, Fe, nickel, Th, Zr, Hf(s), U, Mg and La(s) are contained in the 
catalyst. A titania is contained especially in the desirable support for Co content catalysts. Although 
indicated by U.S. Pat. No. 4,568,663, 4,663,305, 4,542,122, this **** 4,621,072, and 5,545,674, it is not 
specifically [ are common knowledge and ] about a useful catalyst and its preparation limited to these. 
[0015] 

It has the initial boiling point of the range of 650-750 degrees F in the nature raw material of a wax used in 
order to guide base oil, as the outline already stated by the way preferably, and the nature quantity paraffin 
nature of wax pure Fischer-Tropsch synthesis hydrocarbon (called the Fischer-Tropsch wax) preferably 
boiled continuously to at least 1050-degree F terminal point is contained in it. Although the nature raw 
material of a wax of a narrow cut may be used more, the yield of base oil will fall. Some nature raw 
materials of a wax are changed more into the matter of a low-boiling point at the time of hydrogen 
isomerization. Therefore, the heavy matter must exist in sufficient extent to obtain the isomerization object 
which has the boiling point in the lube-oil range. Moreover, some isomerization objects will be changed 
more into the matter of a low-boiling point at the time of dewaxing, when using contact dewaxing. 
Therefore, it is desirable that the end point of the nature raw material of a wax exceeds 1 050 degrees F 
(1050degree-F+). Furthermore, although it is also possible to use a narrow cut raw material for [ specific ] 
applications, probably, the nature raw material of a wax has T90-T10 temperature width of face of 350 
degrees F preferably. Temperature width of face points out what expressed the temperature gradient of the 
90-% of the weight boiling point and the 10-% of the weight boiling point of the nature raw material of a 
wax per **F, and the quality of a wax means that the matter solidified by the reference condition of room 
temperature ordinary pressure is contained. Although temperature width of face is at least 350 degrees F, 
preferably, at least 400 degrees F, it may be at least 450 degrees F more preferably, and may be for 350 
degrees F - 700 degrees F or more than it. The nature raw material of a wax obtained from the slurry 
Fischer-Tropsch process of using the catalyst which comes to contain the complex of a catalyst cobalt 
component and a titania component was prepared as a raw material which has the following property. That 
is, it has T90-T10 temperature width of face of 490 degrees F and about 600 degrees F, and more [ matter / 
1050 degree-F+ / and ] raw materials [ than 15 % of the weight / more ] which have the initial boiling point 
(500 degrees F - 1245 degrees F and 350 degrees F - 1220 degrees F) and an end point, respectively, 
including 1050 more degree-F+ matter than 10 % of the weight were prepared. Each boiled these samples 
continuously over all those boiling ranges. The low boiling point was obtained rather than 350 degrees F by 
adding a part of concentration hydrocarbon overhead steam obtained from the reactor to the filtrate of the 
hydrocarbon liquid taken out from the reactor. It was suitable to use each of these nature raw materials of a 
wax by the approach of this invention in that the matter which has the 650-750-degree F initial boiling point, 
and has the T90-T10 temperature width of face which boils continuously to a terminal point higher than 
1050 degrees F, and moreover exceeds 350 degrees F is contained. Therefore, it has the 650-750-degree F 
initial boiling point in any raw material, and the hydrocarbon continuously boiled to a terminal point higher 
than 1050 degrees F was contained in it. These nature raw materials of a wax are very pure, and the sulfur 
and the nitride of an amount which can be disregarded are contained. The content of sulfur and nitrogen is 
less than 1 wppm, when it measures as oxygen, an oxygenation object is less than 500 wppms, an olefin is 
less than 3 % of the weight, and the amount of aromatic series is less than 0.1 % of the weight. Preferably, 
by less than 1,000 wppms, if the low oxygenation object content of less than 500 wppms is used more 
preferably, deactivation of a hydrogen isomerization catalyst will be reduced. 
[0016] 

If the following examples are referred to, an understanding of this invention will deepen further. In these 

examples, the T90-T10 temperature width of face of the nature raw material of a wax was larger than 350 

degrees F. 

[0017] 

[Example] 

Preparation of an example 1 Fischer-Tropsch wax The nature raw material of a Fischer-Tropsch synthesis 
wax was formed into the slurry reactor from the synthesis gas containing the mixture of H2 and CO which 
have 2.1 1 to 2.16H2-pair CO mole ratio. The bubble carried out on Nagare of synthesis gas and the Fischer- 
Tropsch synthesis catalyst containing the cobalt and the rhenium which were supported by the titania were 
distributed and included in the slurry in hydrocarbon slurry liquid. The hydrocarbon product of a liquefied 
synthetic reaction was contained in slurry liquid under the reaction condition. The temperature of 425 
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degrees F, the pressure of 290psig, and 12- 18cm [/second ] gas preparation linear velocity were contained in 
the reaction condition. The alpha of a synthetic step was larger than 0.9. Filtration recovered from the 
reactor the nature raw material of a wax which constitutes a liquefied hydrocarbon product from under a 
reaction condition, and constitutes slurry liquid. Boiling point distribution of the nature raw material of a 
wax is given to Table 1 . 
[0018] 
[Table 1] 
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[0019] 

Hydrogen isomerization of a wax Hydrogen isomerization of the nature raw material of a wax generated in 
the example 1 was carried out without performing fractional distillation processing. Therefore, the matter 
which has the less than 700-degree F boiling point shown in Table 1 was contained 29% of the weight. By 
making it react with hydrogen under existence of the dual function hydrogen isomerization catalyst which 
the amorphous alumina-silica of 15.5 % of the weight of silicas becomes from the cobalt (CoO, 3.2 % of the 
weight) and molybdenum (3 or 15.2 % of the weight of MoO(s)) which were supported by gel acidity 
support, hydrogen isomerization of this nature raw material of a wax was carried out. The catalyst had the 
surface area of 266m2/g, and the pore volume (P. V.H20) of 0.64 mL/g. This catalyst is prepared by 
depositing a cobalt component and calcinating on support, before performing a deposit and baking of a 
molybdenum component. The conditions of hydrogen isomerization are indicated in Table 2. This condition 
is chosen for the purpose of the 50-% of the weight raw material invert ratio of 700 degree-F+ fraction, and 
the definition of an invert ratio is as follows. 

700 degree-F+ invert ratio =[1 -(weight %700degree-F+ in product) /(weight %700degree-F+ in raw 
material)] xl 00 [0020] 
[Table 2] 
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[0021] 

50% of the weight of the nature raw material of 700 degree-F+ wax was changed into 700 degrees-F- 
product of boiling points as shown in the table. 700 degree-F-hydrogen isomerization object was distillled 
fractionally and the fuel products to which the cloud point and the congealing point fell were collected. 
[0022] 

Contact dewaxing 700 degree-F+ hydrogen isomerization object had the 2-degree C pour point and the 
viscosity index (VI) of 148. Using the 0.5-% of the weight Pt/H-mordenite catalyst, contact dewaxing of this 
fraction was carried out, and hyperviscous characteristic lubrication base oil was formed in order to have 
reduced the pour point. Support consisted of 70 % of the weight of mordenites, and 30 % of the weight of 
inactive alumina binders. In this experiment, the small rise flow pilot plant unit was used. Nominal 
preparation capacity [ in / conditions / dewaxing / in H2 pressure / 750psig(s) and 1LHSV ] was 2500 
SCF/B, and temperature was 550 degrees F. The dewaxing product sent out from the reactor was distillled 
fractionally using 15/5 standard distillation, it was generated by dewaxing, and the fuel component of a 
reliance low-boiling point was removed. Moreover, 700 degree-F+ product was given to Hivac distillation, 
the narrow cut was generated, it blended together for convenience, and 700 degree-F+ base oil was formed. 
The result is summarized in Table 3. 
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[0023] 
[Table 3] 
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[0024] 

Example 2 The abrasion test was performed for the same base oil containing the ZDDP antiwear agent of 
three sorts in which an antiwear agent is not contained of different lubricating oil base oil, and four different 
level. The high vibration frequency reciprocation rig (HFFR) trial (an ISO temporary standard, TC22/SC7N 
595 and 1995) performed all trials. This trial is designed so that the wear-resistant ability of diesel fuel may 
be predicted. The amelioration procedure was developed that the antiwear characteristic of base oil should 
be evaluated when [ both ] not using when a ZDDP additive is used. Test conditions were load =lkg, 
vibration frequency =20Hz, and temperature =120 degree C for time amount = 200 minutes. In this trial, the 
diameter of an abrasion of a load steel ball is the scale of the wear-resistant ability of lubricant. Three sorts 
of base oil, i.e., PAO, SolventlSON (it originates in petroleum oil), and the dewaxed nature raw material 
hydrogen isomerization object (FTDWI) of the Fischet-Tropsch wax all had the kinematic viscosity of 
5.2cSt(s) in 100 degrees C. When not using ZDDP as shown in Table 4, although FTDWI presented the time 
of 150 Ns, and the similar diameter of an abrasion (454mm and 449mm), there was more remarkably than 
the diameter (633mm) of an abrasion at the time of a PAO compost. [ little ] Rather than the lubricating oil 
which is using PAO base oil as the base although the same additive is contained so that this may show, the 
amount of a metal alkylthio phosphate antiwear agent has few lubricating oils which are using FTDWI base 
oil as the base, and it ends. Generally this is proved from any data of three sorts of base oil by which ZDDP 
was added as shown in Table 4. 
[0025] 
[Table 4] 







M% 




Mrlll 




0. 1 


0. 3 


0. 5 


0. 8 


S 1 5 ON 


4 4 9 


3 7 2 


3 8 2 


3 5 3 


3 6 2 


PAO 


6 3 3 


3 2 3 


3 5 0 


4 0 1 


3 6 6 


FTDWI 


4 5 4 


3 5 7 


3 0 0 


3 5 2 


3 2 4 



[0026] 

Although antifriction protection nature was strengthened by ZDDP even if it used the lubricating oil to 
which three sorts of base oil was formed either As shown in this table, it sets to a HFFR trial. ZDDP 0.1 % 
of the weight, The antifriction protection nature obtained to the lubricating oil formed from 0.3 % of the 
weight, 0.5 % of the weight, and FTDWI contained 0.8% of the weight was more large more remarkably 
than the antifriction protection nature obtained to the lubricating oil formed from PAO or S150-N base oil. 
On the whole from these results, it was proved that antifriction protection nature had a good direction at the 
time of using the base oil of this invention, it is possible to use a more nearly little antiwear agent, for 
example, a metal alkylthio phosphate antiwear agent, without [ without it uses / rather than / an auxiliary 
antiwear agent using that to which the direction which uses the perfect compounded lubricating oil which 
used it, simultaneously FTDWI as the base used S150N or PAO as the base, or ] spoiling necessary 
antifriction protection nature. Furthermore, if the averages of a result are enumerated, it is clear that 
amelioration in which the direction which uses FTDWI (base oil of this invention) was [ rather than ] 
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excellent using PAO or S150N can be performed. The average of these results is having Table 5 shown with 
the average (so good that it be large) of film coverage, and the average (so good that it be small) of 
coefficient of friction. 
[0027] 
[Table 5] 



ZDDP£0. 


1-0. 83 






mnm 




FTDWI 


3 4 1 


0.0 8 9 9 5 1 


S 1 5 ON 


3 7 6 


0.0 9 7 9 3 


PAO 


3 6 0 


0.0 9 8 8 7 



[0028] 

or [ that it is the same as the outstanding wear prevention engine performance obtained using the base oil of 
this invention even if it uses other antiwear agents, for example, the antiwear agent indicated previously, 
although this invention has been concretely explained using a zinc alkyl dithiophosphate antiwear agent ] — 
or the qualitative result of having been similar is obtained — it is thought that he will come out. It is thought 
that it can carry out easily by this contractor without deviating from the range and pneuma of this invention 
of a publication above, while it is thought that other various operation gestalten and modification gestalten 
of an operation procedure of this invention will probably be obvious. Therefore, the claim of attachment on 
these specifications is not limited to the written contents [ more than ] itself, and it is thought that each new 
description which this invention has in these claims including all the descriptions and operation gestalten 
this contractor relevant to this invention considers that are equivalents and in which patent acquisition is 
possible is included. 



[Translation done.] 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



WRITTEN AMENDMENT 



[Procedure revision] The decodement presentation document of the 34th article amendment of Patent 
Cooperation Treaty 

[Filing Date] October 26, Heisei 12 (2000. 10.26) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] Wear-resistant lubricant which comes to contain the isoparaffin system base oil which contains 
un-annular isoparaffin at least 95% of the weight, and which was guided from the nature paraffin series 
Fischer-Tropsch synthesis hydrocarbon of a wax as mixture with the effective dose of at least one sort of 
antiwear agents. 

[Claim 2] Wear-resistant lubricant according to claim 1 to which said antiwear agent is characterized by 
being at least one of metal phosphate, metal dithiophosphate, metal dialkyl dithiophosphate, a metal thio 
carbamate, a metal dithio carbamate, ethoxyl-ized amine dialkyl dithiophosphate, and ethoxyl-ized amine 
dithio benzoate. 

[Claim 3] Wear-resistant lubricant according to claim 2 to which said antiwear agent is characterized by 
consisting of metal dialkyl dithiophosphate. 

[Claim 4] Wear-resistant lubricant according to claim 3 characterized by said metal consisting of zinc. 
[Claim 5] Wear-resistant lubricant according to claim 2 characterized by containing further at least one of 
detergent or a dispersant, an antioxidant, an antiwear agent, and viscosity index improvers. 
[Claim 6] Wear-resistant lubricant according to claim 5 characterized by being chosen out of the group 
which consists of multi-grade internal combustion engine crankcase oil, a change gear oil, turbine oil, and 
hydraulic oil. 

[Claim 7] Wear-resistant lubricant according to claim 3 characterized by being chosen out of the group 
which consists of multi-grade internal combustion engine crankcase oil, a change gear oil, turbine oil, and 
hydraulic oil. 

[Claim 8] Wear-resistant lubricant according to claim 1 characterized by coming to contain said Fischer- 
Tropsch induction base oil, and the nature base oil of (i) hydrocarbon, (ii) composition base oil and at least 
one sort of other base oil chosen from the group which consists of those mixture. 

[Claim 9] Wear-resistant lubricant according to claim 2 characterized by coming to contain said Fischer- 
Tropsch induction base oil, and the nature base oil of (i) hydrocarbon, (ii) composition base oil and at least 
one sort of other base oil chosen from the group which consists of those mixture. 

[Claim 10] Wear-resistant lubricant according to claim 7 characterized by coming to contain said Fischer- 
Tropsch induction base oil, and the nature base oil of (i) hydrocarbon, (ii) composition base oil and at least 
one sort of other base oil chosen from the group which consists of those mixture. 
[Claim 1 1] The lubricating oil characterized by including the un-annular isoparaffin in which it is the 
lubricating oil which comes to contain the isoparaffin system base oil guided from the nature paraffin series 
Fischer of wax-Tropsch hydrocarbon, and the effective dose of at least one sort of antiwear agents, and this 
base oil has the molecular structure by which branching of under a moiety contains two or more carbon 
atoms, and less than 25% of carbon atom of total is contained in branching at least 95% of the weight. 
[Claim 12] The lubricating oil of said isoparaffin molecule according to claim 1 1 to which a moiety contains 
at least one branching, and is characterized by a moiety being [ of this branching ] methyl branching at least 
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at least. 

[Claim 13] The lubricating oil according to claim 12 which a moiety is ethyl at least and is characterized by 
the thing of the remaining non-methyl branching on said isoparaffin molecule for which less than 25% of 
branching of total contains three or more carbon atoms. 

[Claim 14] The lubricating oil according to claim 13 characterized by at least 75% of non-methyl branching 
on the isoparaffin molecule of said isoparaffin system base oil being ethyl. 

[Claim 15] The lubricating oil according to claim 14 characterized by the total of the branching carbon atom 
on said isoparaffin system base oil molecule being 10 - 1 5% of total of the carbon atom which constitutes 
said isoparaffin molecule. 

[Claim 16] The lubricating oil according to claim 1 1 characterized by said base oil containing as mixture of 
said Fischer-Tropsch induction isoparaffin system base oil and at least one sort of base oil chosen from the 
group which it becomes from the nature base oil of (i) hydrocarbon, and (ii) composition base oil. 
[Claim 17] The lubricating oil according to claim 15 characterized by said base oil containing as mixture of 
said Fischer-Tropsch induction isoparaffin system base oil and at least one sort of base oil chosen from the 
group which it becomes from the nature base oil of (i) hydrocarbon, and (ii) composition base oil. 
[Claim 1 8] Lubricant which is the lubricant which comes to contain the isoparaffin system base oil which 
contains un-annular isoparaffin at least 95% of the weight, and which was guided from the nature paraffin 
hydrocarbon raw material of a wax, and the effective dose of at least one sort of antiwear agents, and is 
characterized by being formed by the approach this base oil includes hydrogen-isomerizing and dewaxing 
this nature raw material of a wax. 

[Claim 19] The process in which said approach carries out hydrogen isomerization of the nature 
hydrocarbon raw material of the (i) aforementioned paraffin series Fischer-Tropsch synthesis wax, and 
forms a hydrogen isomerization object, (ii) The process which this hydrogen isomerization object is 
dewaxed, and the pour point is reduced, and forms 650 - 750 degree-F+ dewaxing object, (iii) Lubricant 
according to claim 18 characterized by distillling this dewaxing object fractionally and including the process 
which forms two or more sorts of fractions from which viscosity differs so that at least one fraction may 
constitute said base oil. 

[Claim 20] Lubricant according to claim 19 to which said nature raw material of a wax is characterized by 
having the initial boiling point of the range of 650-750 degrees F, and at least 1050-degree F terminal point. 
[Claim 21] (a) said nature raw material of a wax - T90-T10 temperature width of face of at least 350 
degrees F — having — and (b) — the lubricant according to claim 20 characterized by having the initial 
boiling point of the range some of said hydrogen isomerization objects and said whose dewaxing objects [ at 
least ] are 650-750 degrees F. 

[Claim 22] Lubricant according to claim 21 characterized by for said nature raw material of a wax used by 
said approach boiling continuously over the boiling range, having an end point exceeding 1050 degrees F, 
and moreover containing many for normal paraffin rather than 95 % of the weight. 

[Claim 23] Lubricant according to claim 19 to which this hydrogen isomerization catalyst is characterized 
by including a catalyst metal component and an acid metallic-oxide component, including that said 
hydrogen isomerization makes said nature raw material of a wax react with hydrogen under existence of the 
hydrogen isomerization catalyst which has both a hydrogen isomerization function, and hydrogenation / 
dehydrogenation function. 

[Claim 24] Lubricant according to claim 23 characterized by for said nature raw material of a wax used by 
said approach containing less than 1 wppm and sulfur by less than 1 wppm, and containing less than 1,000 
wppms of oxygen for a nitride with the gestalt of an oxygenation object. 

[Claim 25] Lubricant according to claim 22 to which said base oil is characterized by containing as one [ at 
least ] mixture of said Fischer-Tropsch induction isoparaffin system base oil, and the nature base oil of (i) 
hydrocarbon and (ii) composition base oil. 

[Claim 26] Lubricant according to claim 24 to which said base oil is characterized by containing as one [ at 
least ] mixture of said Fischer-Tropsch induction isoparaffin system base oil, and the nature base oil of (i) 
hydrocarbon and (ii) composition base oil. 

[Claim 27] To the isoparaffin system base oil which is the approach of manufacturing the lubricant which 
has abrasion resistance, and contains an un-annular isoparaffin molecule at least 95% of the weight It comes 
to contain adding the effective dose of at least one sort of antiwear agents. And this base oil (i) It has the 
initial boiling point of the range of 650-750 degrees F. To at least 1050-degree F terminal point Although 
the nature raw material of a wax which mainly consisted of normal paraffin which boils continuously and 
has T90-T10 temperature width of face of at least 350 degrees F is formed In the process to which are under 
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existence of the Fischer-Tropsch hydrocarbon composition catalyst in an effective reaction condition, and 
H2 and CO are made to react in a slurry this slurry Air bubbles and this synthetic catalyst are included in 
slurry liquid. This slurry liquid The process which contains this nature raw material fraction of a wax in this 
reaction condition, including the hydrocarbon product of this liquefied reaction, (ii) The process which 
forms the hydrogen isomerization object which is made to carry out hydrogen isomerization of this nature 
raw material of a wax, and has the 650-750-degree F initial boiling point, The process which this 650-750 
degree-F+ hydrogen isomerization object is dewaxed, and the pour point is reduced, and forms 650-750 
degree-F-f- dewaxing object, (iii) (iv) Two or more sorts of fractions from which this 650-75 0-degree-F+ 
dewaxing object is distillled fractionally, and viscosity differs are formed. How to collect these fractions and 
to manufacture the lubricant characterized by being formed by the approach of coming to contain the 
process which uses at least one of these fractions as this isoparaffin system base oil. 
[Claim 28] How to manufacture the lubricant according to claim 27 characterized by being an approach 
according to claim 27 for manufacturing the lubricant which has abrasion resistance, and said antiwear agent 
being at least one of metal phosphate, metal dithiophosphate, metal dialkyl dithiophosphate, a metal thio 
carbamate, a metal dithio carbamate, ethoxyl-ized amine dialkyl dithiophosphate, and ethoxyl-ized amine 
dithio benzoate. 

[Claim 29] How to be an approach according to claim 27 for manufacturing the lubricant which has abrasion 
resistance, and to manufacture the lubricant according to claim 27 characterized by coming to contain 
adding said isoparaffin system base oil to either [ at least ] the nature base oil of (i) hydrocarbon, or the (ii) 
composition base oil further. 



[Translation done.] 
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0 F-TOiSU W^6 5 0~7 5 0° F+7j<fStJittM^3 5LT 



(12) ^2 002-52461 1 

?*m^&m&. 6 5 0-7 5 0° F+^H<D?^ &0{8M&<D£j8Mlt£2&& 
Zftfc^M, »J:-9T6 5 0-7 5 0° F +;l/-^-T;VS^e>^^ 
fc«#BI<*ns ^nfc6 5 0~7 5 0° F+I5 9i^ #fP£<D««& 

*^6 5 0~7 5 0° F L&l^J©^ CCD^jgte. JK5d%*^S 

[0 0 0 8] 

;l/m^7x-hfec):^xh+ i/M\L 7$>s?W> h ^ W 6 ft 
§ 0 {gffl£tl£^Jgfc:fci:, 1 9 6 8^tSargent-Wel ch scie 
n t i f i c C omp any £<koT^*SjbW#;*ftfcP e r i o d i c 
Table of the Elements Ic^^toTt/^ «fc -5 ^tc^O 

mmm<Dmi bm, mi ibm , mv i bs^ fc^u-^v i i i b»>p>& 

m-efe5?o ^S^7';^;i/> ? ^^^xyx-h^#ic^^L< 



(13) W£2 002-5246 1 1 

mmffl<oo. i~3ii%, !ifsi<tto. 5~i. 5nm%(Dmmfcte 

[0 0 0 9] 

, mmu ftmnu wtitm±m. mnm±m, mm^rm. temm&fa±m. 
mmmmm. mum, mmm. m&wmu ^^xf^-^mmmmm. tmc 

mmt*nm?zmffip^ytr-i?te, mjoj;?^ ' io«±om mar 

frasfcte&fflSttTi^&^p 1 b s a (^u-rvy^u>iS7j<n/\^^) 
t>* p 1 bsa-pam (xv^vyT-uzsmyk^^zMT^y) «\ mtn<D& 

V V v-fe «k 3 # U # U^^^'Jb-h, 4-° U T 

£ <D 3 jtf U V— v ^7;l/+;V77 U— h £ h £ <D 3 # U v— ft H 



(14) ¥f%.2 002-52461 1 

y-;H5itft>^-FMi7$X #>J;U;i\ 2, 6-y-ter t 

- 4 - n xy-^fecfctf^x^vr ^ w^>n, £ tdm* ux 

AfcJT, ^#^5, 3 5 2, 3 7 4^, |i!)Sg5, 6 3 1, 2 12^, IrI^4, 
764, 2 9 4^, 5 , 531, 9 1 1 &£tfm3S.5 , 5 12, 189 

ilic>§<i:fe2 0li%, »tb<im<tt4 0H% £D£?3;L 
<« / >^:< £*>6 omm%£(D7U>Ffi\ yi^t hn^>ai#IM 



(15) &S2 0 0 2-5 2 4 6 1 1 

[0 0 10] 

*fffl&Stofci\ *fi«fT^T (>9 9+H%) % -»ftl/^7-f 
fbk*fr6«j8;*ttT^So flSft ^ *5<fctf&JgfciU lwppm*l©It 
#&U XiSg^/fctiAn t e k^l^^C^oT^m-r^C 

Mi*. »tl<« 5 i; t)Sf * L < 1 0 , *4^<D 

^<ife5 0 < 1 1> l U Lfr *©^tt0^3S: < £ 

* < 1 1, 7 5 %&JL?->IT*& L < «£»<D 1 5 %*^©^ti 3 «± 

5%OT (Mz-l£. 1 0—1 5%) "efeSo PAOtfi^ 7;1/77^U7^^ 



(16) 1^2 0 0 2-5 2 4 6 1 1 

[0 0 1 1 ] 

ffi&<Dmn, 650 — 750° F-) ^©6 5 0-7 5 0° F +^<Dm^tmit 

«3 0~7 0%, £9tff%L<&m3 0 — 6 0%T?^5-5o ? <y ^X«I^Hc& 
> 7j<^M'l4{b^T3M^, 6 5 0-7 5 0° F-^/K^-g-^n^T 

j±tsiz, mmmat^ ^n^n, 300-900° f (1 4 9— 4 8 2°o ^j: 

3 0 0-2 5 0 0 p s i g(DmmV&K>, SffSlA^BHfciu 5 5 0-7 5 0° 
F (2 8 8-4 0 0°C) &£Zf3 0 0-1 2 0 0 p s i gT£3?o TkHttjA^ 
Sti\ 5 0 0 — 5 0 0 0 S C F/BCDlBH-efeoTd:<, L^fBHte: 2 0 0 

o~4 o o o s c F/B-efe^o mt7m*7mmmt~?^<7m{t/m,7mm, 
mtm7mit^mmm(Dn-^mm^ ^r^t^x^^ 7}<mmmtmmicte. 1 
mvA±(Dmv i i immm&mj&ft. ^^im^L<mm^mmmm.^ (1 

fef^te^fc, in7)<i|^^fgM^^§fcJ6tc^^^^n^T?$>5ao ^'14 

^VE ScfctefgV IjKSEMk &£t)HcX, Y, ls&TJ^-Z*y—-?(D&5t& 
tU+a7i/-^mtit^TtJ:t\ «WfftcSH«tO^^^, S a 
r g e n t — We lch Periodic Table of the El 
erne n t s (MftW) > 1 9 6 8 ¥£ie*c<D&<DT&£ 0 IH*&JSit{t%U£# 



(17) 4#S2 0 0 2-5 2 4 6 1 1 

ti. ->U^7#^Wl 0 — 3 0M»%cDlBHTfe^T ; e;l/7rx<D->U^-T;l/ 
5t*^tti5o 31*n<DfiK3\ fc^OW^CDcfc? 
*ffi©%R*^ffl-rSCi:«)RrtlTfeSo tti^)lffl«{^ S$180~400m 

2 /g, »SL<tt2 3 0~3 5 0m 2 / g £>SBfflT*& D „ *ffliU*SU frSffiS 

> Zft^ft, 0. 3-1. OmL/g, £?3;L<te0. 

3 5 — 0. 7 5mL/g, 0. 5—1. Og/raL, *3«fctf0. 8 — 3. 5kg 

> *B#fFfg 5 , 3 7 0, 7 8 8^fe<fct;[Bl^5, 3 7 8, 3 4 8-^Cf2»c£n 
5 i- (D £ 5 W n n >f y\t T )\y ^ -f± lei m Z tifc 6# 3; fc tifl&ojt^JH*^* n 

is V tl^W £ (Omfcf%ft(D 10-30 mm%, »SL<[i20~ 30 fi*% 
(D^mfc&%T*:;ls7 t XTJls^i--isV *>±lcmW-£firc 10 — 2 0M%M 
o 0 3 fe.k tf 2 ~ 5 11% C o 0 ^tf tl§ 7?$ 5 9 c Commit, &£?&jiJR 



(18) 0 0 2-5 2 4 6 1 1 

^t^Ct^lfco C©tt&©IWSiU:ov>T«, *H#fFgl5, 7 5 6, 
4 2 0^43«fctf^5, 7 5 0, 8 1 9#JC|»^;£*rtVSo ^OHJ^faSti, # 

»6 5 0~7 5 0° F-«iJU6 5 0~7 5 0° F +/£#/St£J|& 
[0 0 12] 

SiMKUTfe.t^U 6 5 0-7 5 0° F+^TO^LTfectK 
*§M3Mcfc(,>T, 7j<f^ttfb^£\ ^^tifc^h >43«J;t?ffi(5DJsSf|fiJ, ix. 
fcf, MEK, MI BK^H™^ ^LTM^iPLT. <^ 0 



(19) «f«2 0 0 2-5 2 4 6 1 1 

5 0° F-mm^m~$tlT, <kDiSO6 5 0~7 5 0° F+a^^e>^ 
(DVbR<D#m*. 6 5 0-7 5 0° F +%H©e^mil©ISI*fc^tft , rSHuS 
[0 0 13] 

tfmmzntco mwma^ m%.&, 7x'jx^h, ^p^v-^k zsm- 

5, ZSM-1K ZSM-23, ZSM-35, */— $ 1 JfctiTONiLT 
$>%}t>ft%Z SM-2 2. UJ:(;SAPOtLTa]P)tl5^yn7;l/$/'J>l 

octtfvsmv&Zo mm&}-&mz5gki*tLTiz, ^400-600° foib 

HOrSfi, 5 0 0-9 0-0 p s i g(DJ±t}, ffiMVT?$lC)til<T 1 5 0 0-3 
5 0 0 S C F/BCDH 2 {±jA#». *>£ZfO. 1-10, jflKttd. 2-2 
. 0©LHSV/bW5.nSo jft^WtCti, 6 5 0 — 7 5 0° F <D|B 

HtD^li^^Wt-^Tk^MttM 4 0M%J^±, L < fck 3 0fil%tt±^ 

[0 0 14] 

7^y->t hn^^^MbTk^^yn^XT^. H 2 tCOtOM 

m-t£ftz>o 7kmn— MitmrncD^tisim, mo. 5~4<DW5m~efcmicmt-$& 

AiWElillO. 7-2. 7 5, »SL<ii^)0. 7 — 2. 5-?&3o 



(20) 9#S 2002-52461 1 

fern, ffimmvBMT'fr-DmtTkmx? v -m^cmm^ox^ v-t lt# 

i^SfeOTi&S, X^UH^ttf^/^n-feXTte, H 2 fcfCOe^/l/Jtfck 
% ftg5JWtet±3Ki2. 1/1T$5. Hz t c o toi^^tf tSM^xii 
% x^y-<Dj£^c±#ft£^7y>^£*u ^LT. fifcR^-rvS'* — hn 

ft<D&ti:nzim*mm?z x 5 v -Mi&m&myu x k *5^t(3: £ a, h c 
5+ 7^:7^ (m*.&, c 5+ -c 20 o ) N ^^L<{4c. 0+ 7^7^ 

*.&\ ^n^n, I>J3 2 0 — 6 0 0° F, 8 0 — 6 0 Ops i, 0 0 — 

4 0, 0 0 0 V/h r/V©IBfflJCfeSiae N JE# % J: W^S^^X^Hoi 

jg^wen^o ffib, ^rasJp^fx^Kjgfitt. #x<dco£h 2 t<Dm^ 
(Dwmfom (o°c, i a tm) /m/MM<Dfmt bti^titi^o 



(21) ^2 0 0 2-5 2 4 6 1 1 

£ t) i^^*0^^7j<m^^-r^ < . < t £> 0 . 85, »fL< te'>& < 

^TX^'J-yntXTM^n/co 7;l/7r^S chul tz-Flory© 

Yufi/a.U.m^^f(Dmm\^, mX&, Fe. NK Co. Rik 

tfR e<DJ;?&|gV I I I Mft&MjkMff 1 fflJ^i^^tiTV^^ #fgHH<D#i£ 

±<DRe, Ru, Fe, Ni, Th, Zr, Hf, U, Mg, feitfLa^t 

^4, 5 6 8, 6 6 3^,|p1^4, 6 6 3, 3 0 5^ [rJ^ 4, 5 4 2, 1 2 2 
|W]f^4, 6 2 1, 0 7 2, feci; Zfm^5, 5 4 5, 6 7 4 ^CfEiSc^nT 

[0 0 15] 

nmmat, $?i:L<& 650-750° F©§SBO#J@^WU frOfc?3;t, 

<tm<tti 0 5 0° FtDm&itvmmmmM-t&yvtxnM'^y-c 
ymm? -iv^M — hn^i ^mt\\Liym (y^v-y^ — h n y-> a. 5 

5 ^^fti^ #*"a-3;tiT</>£o cfcDtD-*^ h077^XlHfl 

»WC^?n§T^5% ioT, «7>y ^XM^CD^®^ 10 5 0 
0 F^Sx.§ci:AWtb^ (1 0 5 0° F+) o Mic. #^offlj^|n]tt^-f n 



(22) 1^2 0 0 2-5 2 4 6 1 1 

3 5 0° fcdtso -t.o m&m^-rzv&zoo M&mtiz, 7«^xs 
mm<D9 omm%m&t 1 onm%ffl&t<Dum£%: e f mitLTmLfc^cD^m 

mmt^o m&mit, ^<i:^35o o f £?s:L 4 

0 0° F\ <kt)^SL<tt / >ft<i:fc4 5 0 o F^D, 350° F — 7 0 0° 
, 4 9 0° F:jo£tf6 0 0° F@jgOT 90 -T.o iagfi^WU 1 0 5 0° 

F+mmzi omm%&o$>&<%5&zfma± 1 oso° F+mn*i 511% 

cfcDfe^<^, fbT^nfnS 0 0° F~l 2 4 5° F 3 5 0° F~ 

1220 0 f ©imfe^MiS^St^Ill^iSbfco cn£<W>:/;i/- 

«V^tlt» fnP.©^MW^fc-5Tli«tiH/c 0 3 5 0° Fi:^ 

o 6 5 0-7 5 0° F©W^L, 1 0 5 0° F <fc 9 fc^^&fcT^SMtfl 
(C»IL, LH3 5 0 0 F^Sx.^T 9 o -T,o MSUm^t Z^Mb^S. 

-r^OJC^jiTfeofCo t^oT, ^ftlOSSiCfe, 6 5 0 — 7 5 0° F 00*3® 
jfrfcWU 1 0 5 0° F«kOfeiv^j^*^^^K:^»-rsK{b*c3R3b^*n 

, ^^LTM^brc^-a-, Mi«5 0 0wppm*iT-SD, ^U^V 
ti 3 D , ^S^ti 0 . 1 M%*iS"e&£o * L < & 1 , 0 

0 Owp pmm £D£?2;L<te:5 0 0 w p p m*i fi^iifkMt 

[0 0 16] 

mm-viz. vv?xnmw<DTso -t, 0 iaa(@ti3 5o° fj^h^o 



(23) ftg2 0 0 2-5 2 4 6 1 1 

[0 0 17] 

X^V — VTZZWOSls^Ts 2. 11-2. 1 6©H 2 ^CO^Mtt 

mamti)\ m<t7m^v-m*ic5mztir^%tiT^rc 0 -mtc.it 

kite, 4 2 5' F <D*&a, 2 9 0 p s i g *5<fc tf 1 2 — 1 8 c m/#0 

[0 0 18] 

[iSU] 







IEM 


% 


I BP- 


5 00° F 




1 . 


0 


5 0 0- 


7 00° F 




2 8. 


1 


7 0 0° 


F + 




7 0. 


9 


10 5 0 


° F + 




6 . 


8 



[0 0 19] 

mmm 1 l & y <y * xsoicp^ ^e«iai*ff a c £ & < Tk&sia-ffc l 

fdo tot, % 1 tc^2ti3 7 0 0° F*»©i»j&*^«fMltf 2 9li%t 
£tlT^fc 0 '>y*15. 5li%©7^1/7 7X7;l/^t-v"j*^/l/itt 

mmcmnstirczi/wh (cocx 3. 2j«%) fc^o^yyfy (moo 



(24) 



0 0 2-5 2 4 6 1 1 



/gOWfeitfO. 6 4mL/g(DlW (P. V. H2 o ) ^:WLT 

*fft4a2teiS**nTl/>So C©2H*Ffct, 7 0 0° F+S^O5 0li%^ 
7 0 0° F+fe<b^= [1- (4»©11%7 0 0° F +) -7- <Mm$HD 

mm%7 oo° f+) ] x i o o 

[0 0 2 0] 



[0 0 2 1] 

mic^nr^^^oic, 7 0 0° F+7-y^XSW5 0U%«7 
0 0° F-MK^Jtlfco 7 0 0° F-*H5Stt{t«&*5HILr. »Dj£ 
*5«fc tf 3£@j£<DflST L ;Tc«B*£tf«ft*lsliK t fc. 
[0 0 2 2] 

mMmz 2 

7 0 0 ° F +zK*Stt{k«Itt, 2 ^©iffil&j&fc.fctf 1 4 8 O^S^M (VI) 
^tlt^fe, «J^fgT2-e3^<, 0. S^Pt/H-^Wh 

«\ ^l/f^-T h 7 0«»%43«};OTrg'l4T7l/5^/^V^3 0li%^f»^:o 

fco H 2 JEE27#7 5 0 p s i g. 1LHS VtCfettS^ttii* 

fXi^2 5 00 SCF/B, fig^5 5 0° Ft^o/Co U T^^*>e>5HtH$ 



[*2] 



° F (°C) 

H 2 n : jj, psig (mm 

H 2 tt&<fr#XM, SCF/B 
LHSV. v/v/h 
km 7 0 0° F+«Sft*s 



7 1 3 (3 7 8) 
7 2 5 
2 5 0 0 
1. 1 
5 0 



(25) ^2 00 2-5 2 46 1 1 

mznrc&9im&<Dmmf&ft*mi;Lrco 700 0 f+m%hiv 

a elf t^bttn-*y hs&^SU fclLt, —W^y U> F LT 7 0 0 ° 
[0 0 2 3] 

[H3] 





7 0 0° F+M mtoW) 






7 0 0° F*&5itt<b1»telM-f -&lv% 


7 6 . 


4 




- 1 5 




4 0*Ct:*5^S«||fi[tt (KV), cSt 


2 2 . 


7 6 


i o orciwfcttsaMfcitt (kvk est 


4. 


8 3 


ttlttffi* (VI) 


13 8. 


1 


Noackv 


1 3 




-2 0°C(c;fcl*3CCS#iJ.au cP 


8 1 0 





[0 0 2 4] 



1112 

iZT^X, SM}ifcM»J'J y (H F F R) ftCK ( I S OW^m TC 2 2/ 
SC7N595, 1995) <k oTtfo fc c C<DSi»*, T^V— tf;W»©it 
J^Stl^iHiJTS J:?ftV>?tiT^5o Z DD P»3iJ^ffl^fc^:Jo£ 

Ltco m&kmz, mm= 200^, mm= 1 k g \ wsm= 2 0 h z . *s&x$ 
tujg= 1 2 or-e&^fco coitK7?> ffimxT—A'tf—froimnmm-hK mm 

ffl(DMfflmm<DR&V&2>o 3Mi, "T&fc)^ PACK Solvent 

1 5 ON , fc<tOl5^tifc7^y> + ho^a 

7^^XM^7J<^M'I4« (FT DW I ) it, Vvfftfe, 1 0 0°Ctc4o^T5 
. 2 c S t ©i&ifeS^WLTV^Co i4fc^«nT^S*5fc, ZDDP» 
FTDWIii, 1 5 0N©f:f i:iiKL/cMiS (4 5 4mmfeJ; 
r>*4 4 9mm) ^SL/c^ P A O^rictfer© £: #<D*^Jg@ (6 3 3 mm) <fc 9 



(26) ¥tm2 002-52461 1 

p a oii^-x t Lr^zmmmz k> *>. ftdwi afa^-x t lt^ 

o ^fc^SftTt^SJ;?^ C©Cfcfi— flftlil, Z D D P<D«l£tlfc 3i© 

li^i >fn©f- * ^ e> itiE £ n s o 

[0 0 2 5] 

[14] 







4 






m o. i 


0. 3 


0. 5 


0. 8 


S 1 5 ON 


4 4 9 3 7 2 


3 8 2 


3 5 3 


3 6 2 


PAO 


6 3 3 3 2 3 


3 5 0 


4 0 1 


3 6 6 


FTDWI 


4 5 4 3 5 7 


3 0 0 


3 5 2 


3 2 4 



[0 0 2 6] 

ftSttfetiStffcSnfcjb^ C ®^*> 5 l£ % HFFR^m>T, ZD 

DP£rO. 1M%, 0. 311%, 0. 5fi»%, $5&Zf0. 8lI%tWL 

ftdwi ^e^^nfc^m^^«fcoT#e>nfcftr0^S'i4«, p a 

TDWI^-X^bfc^|H^r?im^fflV^73^\ S 1 5 0N£fc&PAO 

w^mmtn^ ftdwi i^mmmm *m^zm\ PAosfct* 

[0 0 2 7] 



(27) 



If g 2002-52461 1 



ZDDP£0. 1-0. 8®M%JIJ^fct#©l&^<DWl 

FTDWI 3 4 1 0.0 8 9 9 5 

S150N 376 0.097 93 

PAO 360 0.098 87 



[0 0 2 8] 



(28) #^2 0 0 2-5 2 4 6 1 1 

[HtBB] 1 2^1 0^26B (2000. 1 0. 2 6) 
[¥M*f IE 1 ] 

[if*^2] mEmnm±Mb\ #i*x7x-b, ^im^x7i 
itmm 4 ] tutH^s^\ mmfr z&zzt t-rz $mm 3 Kmm 

[ffit^s] m#3'J3;fcte^ifc^ IHfclftitg'J, fc-cfctf^ 
e ck tfflsg&ifc £ & 3 S¥ J: D jifcm S c i: tt§ ffij&m 3 icf E*c 



(29) ^2 00 2-5 2 4 6 1 1 

[»*^ i 2 ] MIH^ y;^7-r y#?©4>& < *> < £ «. i 

i i icmmcomm^o 

<tt)75 %^x^-;VP^5 d t*ft Wit? 533 1 3 fcf2« 



(30) ^2 0 0 2-5 2 4 6 1 1 

, mt^y^y* >ft : ?*mi&~?z>mmm?(D±$i<D i o~ 1 5 t 

im^m 1 6 ] mi es?w\ mm? j — hD^ai#^v^7 
y^mmt. ( i ) mitymmmmte&zf an -e>j&mm^%:%>%t& o 

1 fctmvmmmo 

im>$m 1 7 ] tu fE»$j#\ tufa y-rvi'T — hn^>a s§#-r v*^ 

y V ( i ) J^ttilHSftifccfctf ( i i ) i^£S?to£>&3§¥J; 0 

5 icmmcommmo 

itmm 1 9 ] tui27j?£ a\ ( i ) mm^^y ^ >%ky^ vi^? — 
xmt, ( 1 i ) m7kmm'MkV!)ttm?> ? Ltf©«^igT$^ 6 5 o~ 

7 5 0° F+^5^^ffM-T^X^t, (i i i) il^^tl^SLT, 'P 

umm 20] tuisv >y * xngn^, 650-750° f oisho^m 

2 1] ( a ) tfffe? 7^XSMWj: <tfe3 5 0° F©T9 

o-T i orag^wu *>o (b) m&kmmmm&&z$mmi?>om(D'p 
^fe-gp^6 5o~7 5o° FCD^mcDwm^^-r^^t^mwLt^^, 
m&m 2 o ^iH«co®m^Jo 



(31) 43^2 0 0 2-5 2 4 6 1 1 

m^tc-oxmmmKmm^ 1050 0 f^sx.5HM^wl, L^t/^ 
[it 2 3 ] m~&\<.mmmt-h\ ymmmmm^ x wm<t/m,7m 

^iwpp m*^, tinm* i w p p m*^, ^ ^nmm^mmitm(Dmm-c 1 , 

0 0 0 w p p m*$Tairr3 d t ^#^^^§1*^ 2 3 JcfBUMimg'Jo 

[it Mm 2 5 ] tut mmt>\ mmy^visv — ho^>a^v^7 
7^ >%kmmt. ( i ) ^bTk^ssrttfe^t; ( i i ) < 
£ & t <ow&% tvr^tsct *w®. t-?z m$m 2 2 1 iBifiosmMo 

mMm 2 6 ] huibs?*^\ mmy ■< v — h n -f^*.wm^ v>^ 
y^y^mmt, co mfomnwmis&zf (to Miio^w< 

(i) 6 5 0-7 5 0° F<D«SH<DSJ@^WL^O^< 1 0 5 0° 

f <Dm&&vmffimc.mm\sfr~D'pi3: < £ & 3 5 o ° fot9o-tio &mm 

£>. (i i ) ISy<y^XHJM^7j<^S'^l:^^T6 5 0-7 5 0° FOSJSj^ 
^WrSTKffeSttfb^^^-rSXigi:, (l i i) M650~750° F+tK 
iStt»^Itt5 9 LT^MIft^fgT^^ 6 5 0-7 5 0° F+I5 9i 



(32) tt£2 002-52461 1 

*&m-rzxmt, o v) me 5 0-750° F+^a^^gLT^jKo 
sB*©^TfeoT, Mmmmfi±Mt>\ 4i*x7x-h, ^im*x7 
mamz 9] w*«tt*^-rs«jiww*«3fi-rs/*c«)©, w^2 7 &c 

fEiW^SrCfc^T. (i) JgtfbflciBSISiSfc^tf (i i) &!&mm<D5-h<D'J> 



(33) 
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This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-11 

A lubricant comprising an i soparaffinic base stock derived 
from a waxy, paraffinic, Fischer-Tropsch synthetized 
hydrocarbons and an effective amount of at least one 
antiwear additive. 



2. Claims: 12-18 

A lubricating oil comprising an isoparaffinic base stock 
derived from a waxy, paraffinic, Fischer-Tropsch 
hydrocarbons and an effective amount of at least one 
antiwear additive* wherein said base stock comprises at 
least 95 wt% non-cyclic isoparaffins having a molecular 
structure with less than half the branches having two or 
more carbon atoms and less than 25% of the total number of 
carbon atoms in the branches* 



3. Claims: 19-27 

A lubricant comprising an Isoparaffinic base stock derived 
from a waxy, paraffinic hydrocarbon feed and an effective 
amount of at least one antiwear additive, wherein said base 
stock is produced by a process comprising hydroi soraerizing 
and dewaxing said waxy feed. 



4. Claims: 28-30 

A process for making a lubricant having antiwear properties 
by adding an effcetive amount of an antiwear additive to an 
isoparaffinic base stock with at least 95 wt% non-isocyclic 
isoparaffins, the base stock being formed by a process 
comprising (i) reacting H and CO in the presence of a 
Fi scher-Tropsch-catalyst in a slurry to form a waxy 
paraffinic feed having an initial b.p. of 650-759AF, 
continuously boiling up an end point of at least 1G50AF, and 
having a T90-T1O temp, difference of at least 350AF, wherein 
said slurry comprises gas bubbles and FT-catalyst in a 
slurry liquid which comprises hydrocarbon products of said 
reaction which are liquid at the reaction conditions and 
which includes said waxy feed fraction, (ii) 
hydroi some ri zing said waxy feed to form a hydroi some rate 
having an initial b.p. 658-750AC, (iii) dewaxing said 
hydroi some rate to reduce its pour point and form a dewaxate, 
and (iv) fractionating said dewaxate to form two or more 
fractions of different viscosity, recovering them and using 
at least one of said fractions as said Isoparaffinic base 
stock. 
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